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$L/D$ , $U(t)$ , Reynolds $Re=U_{\max}D/l\ovalbox{\tt\small REJECT}$
Reynolds $(J)$ Didden[1] $L/D=1.4,2.8,5.6$ ,
$Re=2300$,6900, 23000
3
2 Navier-Stokes volume penalization
$\frac{\partial u}{\partial t}+u\cdot\nabla u$ $=$ $- \frac{1}{\rho}\nabla p+\iota$ $\nabla^{2}u-\frac{\chi}{\eta}(u-u_{b})$ , (1)
$\nabla\cdot u$ $=$ $0$ . (2)
(1) $\chi$
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Figure 2: Flow rate.
:
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Figure 3: Formation of a vortex pair. Method 1. Contours of vorticity. $(L/D, Re)=$






















Figure 4: Formation of a vortex pair. Method 2. Contours of vorticity. $(L/D, Re)=$
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Figure 5: Time evolution of vortex pair parameters. (a) Circulation, (b) half distance
between the centers, (c) ratio of the core to half distance between the centers, (d) ratio
of the translational velocity to that of the point vortex pair.
4.3
$\omega(r, \theta)=\omega_{0}(r)+\sum_{n=1}^{\infty}(\omega_{c}^{(n)}(r)\cos n\theta+\omega_{s}^{(n)}(r)\sin n\theta)$ ,
Fig. 6 $(r, \theta)$
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Figure 6: Decomposed vorticity distribution. $(L/D, Re)$ $=$ (a) (1.4, 2300), (b)
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